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(57)Abstract: 

PURPOSE: To easily produce a photochromic glass thin film 
having excellent weather resistance and high freedom degree 
for selection of transmission and absorption wavelength, 
CONSTITUTION: First, water containing 15% nitric acid is added V *F 
to a soln. containing tetraethoxysilane, ethanol, and butanol, and 
mixture is stirred at room temp, to prepare a liquid (A). Then 6% 
spiropyran dispersion liquid is prepared by using polycarboxylic Lfl: fr 
acid as a dispersant and isopropanol as a dispersion liquid to *; £ 
obtain dispersion of fine particles of 1 '-butyl-3\3'-dimethyl-6- « 
nitro-spiroindolinobenzopyran. This liquid is added to the liquid - D - 5 \, 

(A) and stirred at room temp, to prepare a liquid (B). This liquid 

(B) is applied on a glass substrate by dipping, dried in air at 
room temp., and heat treated to obtain a photochromic glass D 
thin film. Characteristics of the obtd. thin film change shown as 30fl 
a curve 2 in the figure by irradiation of UV rays and as curves 3, 

4, 5 and 1 by irradiation of visible rays. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic photochromic compound contained in the matrix which is formed in both sides or one 
side of glass or a plastic plate, and consists of inorganic gel or glass, and said matrix, the photochromic glass 
thin film characterized by consisting of dispersants at least. 

[Claim 2] The photochromic glass thin film according to claim 1 characterized by the matrix which consists 
of the gel or glass of said minerals containing at least one or more elements chosen from Si, germanium, Ti, 
Zr, aluminum, P, calcium, Mg, Na, K, S, and F. 

[Claim 3] The photochromic glass thin film according to claim 1 characterized by said organic 
photochromic compound mixing one kind or two or more kinds of organic photochromic molecules. 
[Claim 4] The manufacturing method of the photochromic glass thin film which supports on a substrate the 
liquid which made the alkoxide or mercaptide solution of an element chosen from Si, germanium, Ti, Zr, 
aluminum, P, calcium, Mg, Na, K, S, and F distribute an organic photochromic compound with a dispersant, 
and is characterized by drying or heating producing a film. 

[Claim 5] Support of said alkoxide or a mercaptide solution, the manufacturing method of the photochromic 
glass thin film according to claim 4 characterized by repeating heating film production twice or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photochromic glass ingredient used for various kinds of 
record ingredients, the photo conductor for printing, the photo conductor for laser, a holography ingredient, 
a photochromic lens ingredient, a light filter ingredient, the light filter ingredient for the color- television 
Braun tubes, a liquid crystal display ingredient, the modulated light window for automobiles, an ornament, 
etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] Using conventionally the light filter which has the selective-absorption 
function of light in every direction, such as a display and information record, is known. The organic film 
filter with which the light filter known from the former added organic coloring matter in organic resin films, 
such as (1) polyethylene film, (2) The filter which made the mixture of organic resin binders, such as gelatin 
and polyester, and organic coloring matter form in a glass substrate by printing or electrodeposted coating, 
(3) It is divided roughly into the vacuum evaporationo metal filter using a light transmission property 
peculiar to metal colloid, such as coloring which added transition metals and rare-earth-elements ion in the 
glass substrate, and Au, CdS, the coloring glass filter created by the compound colloid deposit, and (4) 
vacuum evaporationo metals. 

[0003] In recent years, its attention comes to be paid to the various functions which coloring matter has, and 
using functional coloring matter in various fields is proposed. It is one of the functions in which 
photochromism also attracts attention, and inquires in the field of the optical disk etc. 

[0004] This photochromism is a reversible operation which irradiates the daylight which contains ultraviolet 
radiation or ultraviolet radiation in a certain compound, and the light of a mercury- vapor lamp, colors or 
discolors [ color ] and returns to the original color by dark place neglect or light exposure. As a typical 
organic photochromic compound, there is a SUPIRO pyran compound and many derivatives are known 
(G.H.Brown, Photochromism, Wiely-interscience, New York, 1971). Moreover, a SUPIRO naphth oxazine 
compound and its permutation derivative are also known (4n[ H.Durr and H.Bouas-Laurent and ]+2 
systems: Spiropyrans, Elsevier, New York, and 1990). 

[0005] In order to form a filter using the coloring matter which has this photochromism, coloring matter 
needed to be made to contain in a matrix and the macromolecule matrix was used conventionally. 
[0006] 

[Problem(s) to be Solved by the Invention] Although photochromic behavior was shown in the 
macromolecule matrix, since the coloring kind was unstable in a matrix, the conventional organic 
photochromic compound colored by the ultraviolet radiation exposure, and was decolorized immediately. 
[0007] Moreover, the following things are raised as a trouble of the conventional light filter. Each of organic 
film filters, printing filters, electrodeposted filters, etc. tends to deteriorate by ultraviolet radiation, in order 
to use an organic polymer as a binder of organic coloring matter, and service temperature is also limited. On 
the other hand, although fading [ most ] by ultraviolet radiation were not seen since glass itself was coloring 
the coloring glass filter with the content metal or the metal ion, manufacture took time and effort and optical 
property range, such as transparency absorption wavelength, was restricted. This invention solves the above- 
mentioned trouble and it excels in weatherability, and manufacture is easy and whenever [ transparency 
absorption wavelength option ] aims at offering a high photochromic thin film. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this inventions 
are the organic photochromic compound contained in the matrix of the thin film which is formed in both 
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sides or one side of glass or a plastic plate, and consists of inorganic gel or glass, and said matrix, and a 
photochromic thin film which consists of dispersants at least. 

[0009] Furthermore, it is the manufacturing method characterized by supporting on a substrate the liquid 
which made the alkoxide or meta-KAPUCHIDO solution of an element chosen from Si, germanium, Ti, Zr, 
aluminum, P, calcium, Mg, Na, K, S, and F distribute an organic photochromic compound with a dispersant, 
and forming photochromic inorganic gel or the matrix thin film of glass by drying or heating producing a 
film. 
[0010] 

[Function] Conventionally, it is the combination of an organic photochromic compound and an organic 
macromolecule, and the problem was in the reinforcement and the weatherability of the film itself. Also 
chemically this invention persons are comparatively stable, by using inorganic gel or glass excellent in 
weatherability as a matrix, are going to raise the stability and the weatherability of a coloring kind, and are 
made. 

[001 1] Even if the photochromic glass thin film by this invention colored by ultraviolet radiation exposure 
and it removed ultraviolet radiation, it turned out that a coloring kind exists in stability. Moreover, according 
to this invention, in order to use the gel or glass of the minerals instead of an organic binder like gelatin as a 
matrix, it has high weatherability to ultraviolet radiation, temperature, and humidity. 
[0012] For example, it is the following general formula (Rl, R2, and R3 are the alkyl groups of carbon 
numbers 1-10 here) as an organic photochromic compound. The photochromic thin film which distributed 
the compound in which R4 and R5 are shown by various substituents in the inorganic matrix even if it 
colors in a purplish red color promptly by the exposure of ultraviolet radiation and leaves it in a dark place 
for 24 hours — decolorization — although there are nothings, it has the property which repeats return and 
such color developing and reducing to the original light **** by light exposure (> 390nm). 
[0013] 

[Formula 1] 

I 1 R a 




[0014] Thus, it is thought of because it has the homogeneity in a molecular level also for distribution of the 
organic photochromic compound in the inside of the film that a coloring kind is stabilized, in order that 
homogeneity may distribute in the solution which forms a matrix and the organic photochromic compound 
whose particle size is 8 thru/or 12nm and an ultrafine particle may carry out desiccation film production of 
this. 

[001 5] That is, since it becomes easy [ direction ] to form [ of the meeting object of a coloring kind ] a 
photochromic compound condensing, the stability of a coloring kind increases. However, too much 
condensation degrades the transparency as a filter, or has a possibility that a photochromic compound may 
serve as a big particle and may deposit. In this invention, formation of a coloring kind is made easy as a 
high-concentration coloring matter solution by preventing the condensation which leads to a deposit of a 
photograph KUMIKKU compound using a dispersant, and the transparency as a filter is maintained. 
[0016] Moreover, since the coloring kind of an organic photochromic compound turns into a coloring kind, 
the photochromic glass filter which the unique transparency absorption wavelength is finely changed by 
control of the molecular structure, and has the desired spectral characteristic can be obtained comparatively 
easily. Moreover, two or more photochromic compounds can also be mixed and used. 
[0017] the photochromic compound which can be used for this invention — a SUPIRO pyran system, a 
SUPIRO oxazine system, a SUPIRONAFUTOKISAJIN system, a SUPIRO thiopyran system, a chromene 
system, a JIKUROMEN system, a fluoran system, a triphenylmethane color system, and full — me — non, a 
system, a fulgide system, and a diaryl ethene system photochromic compound are mentioned. 
[0018] The example of the desirable organic photochromic compound in this invention is shown below, (a) 
1 butyl-3', S^dimethyl-e-nitroglycerine-SUPIROINDORINO benzopyran, (b) 1 butyl-3', 3'-dimethyl- 
SUPIROINDORINO naphth oxazine, (c) l'-propyl-6-nitroglycerine-SUPIRO benzothiazolino benzopyran, 
A SUPIRO dibenzo pyran and (e) (d) 2 and 2-ADAMAN dust DIN chromene, (f) is 1 '-propyl. - Fluoran and 
(h of 3\ 3 '- dimethyl -5' 6-dinitro-SUPIROINDORINO benzothiopyran, and (g)) are 1, 1, and 1-tris (4-N 
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andN-dimethylphenyl) ethane nitril. In addition, these molecules are examples and this invention is not 

limited to these. 

[0019] 

[Formula 2] 
Me Me 



NO, 

• (*) 
Bu 

[0020] 
[Formula 3] 



Me Me 




... (b) 



Bu 



[0021] 
[Formula 4] 




C,H T 



[0022] 
[Formula 5] 




... ( d ) 



[0023] 
[Formula 6] 




•(e) 



•(f) 



Bu 



[0025] 
[Formula 8] 
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[0027] The matrix formation solution which is the dispersion medium of a photochromic compound in this 
invention, and serves as a matrix is the alkoxide solution or mercaptide solution of an element chosen from 
Si, germanium, Ti, Zr, aluminum, P, calcium, Mg, Na, K, S, and F, and the metal alkoxide is mainly 
suitable. Metal ARUKOSHIKIDO is general formula M(OR) 4. It is expressed. Here, M is a metallic 
element and OR is an alkoxyl group, for example, Si (OCH3)4, Si (OC two H5)4, Ti (OC two H5)4, Ti (OC 
three H7)4, Zr (OC two H5)4, Zr (OC three H7)4, and Zr (OC four H9)4 etc. - it is mentioned. Moreover, 
various things are applicable like [ a mercaptide solution ] an alkoxide solution. 

[0028] As a dispersant applicable to this invention, moreover, polyvinyl butyral resin, For example, trade 
name S lek BL-1, polyvinyl alcohol resin L-0301, for example, trade name go SERAN, acrylic resin, for 
example, a trade name - high-tech ~ 532 and ethyl cellulose, for example, trade name ethocell, - Partial 
saturation polycarboxylic acid, trade name big 104S [ for example, ], a phosphoric ester system activator, 
For example, trade name De Dis Kohl A-200, polyester resin, trade name Pori Ester WR-901 [ for 
example, ], a silane coupling agent, For example, trade name KBM-502, the titanium coupling agent B-l 
(TBT), for example, a trade name, and the aluminum coupling agent M, for example, a trade name 
aluminum chelate etc., are mentioned. In addition, 5wt(s)% - 100wt% of the addition of these dispersants is 
desirable to photochromic coloring matter. 
[0029] 

[Example] Hereafter, the example of this invention is explained. 

(Example 1) 16.0g of water which contains 0.2ml of nitric acids in the solution which consists of tetra- 
ethoxy silane 16g, ethanol 16ml, and butanol 24ml 15% first is added, and it agitates for 10 minutes at a 
room temperature, and let this be A liquid. 

[0030] Next, 32ml of 6% SUPIRO pyran dispersion liquid which polycarboxylic acid was used for the 
dispersant, and isopropanol was used [ dispersion liquid ] for dispersion liquid, and distributed the 1 butyl- 
s', S'-dimethyl-e-nitroglycerine-SUPIROINDORINO benzopyran ultrafine particle is added to A liquid, and 
it agitates with 24 sufficient hours at a room temperature, and let this be B liquid. 

[003 1 ] This B liquid is supported with a dip method to #S 1 1 1 1 glass substrate with a thickness of 1 .0mm, 
and among air, after drying at a room temperature, it heat-treats for 1 5 minutes at 1 00 degrees C in electric 
oven. The thickness of the obtained film is 300nm. 

[0032] Change of the absorption spectrum of this film is shown in drawing 1 . Although absorption was 
hardly shown in 500nm or more as shown in the property 1 of drawing 1 , when ultraviolet radiation (Xe 
lamp, light 300nm or less) was irradiated for 2 minutes, it changed like a property 2, and changed to the 
purplish red color. Change of an absorbance was not accepted even if it left this colored glass in the dark 
place for 24 hours. However, it returned to the property 3->4->5->l of drawing 1 , and the original color by 
the light exposure (390nm or more). 

[0033] Moreover, relation with a concentration [ of the SUPIRO pyran to a tetra-ethoxy silane ] and an 
absorbance of 550nm [ of a coloring kind ] is shown in drawing 2 . This drawing shows that it can color to a 
tetra-ethoxy silane by 7 - 12% of SUPIRO pyran concentration (% of the weight). 
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[0034] Furthermore, the SUPIRO pyran thin film which colored by the ultraviolet radiation exposure shows 
time amount change of the absorbance A until it decolorizes in a dark place to drawing 3 . The half line of 
the coloring kind in the inside of the thin film created from a tetra-ethoxy silane is 2.3x105 s, and this 
drawing shows that the coloring kind is stabilized remarkably compared with the reference values 3-1 5s in 
the inside of a solution and bulk glass. 

[0035] (Example 2) 3% dispersion liquid of the 1 '- BUCHIRU 3\ 3'-dimethyl-SUPIROINDORINO naphth 
oxazine shown in A liquid of an example 1 at drawing 1 (b) were added, and the photochromic film was 
similarly created with the dip method. 

[0036] Discoloring this film blue by the ultraviolet radiation exposure, that absorption maximum 
wavelength is 620nm, and changed to the original color by the light exposure. Change of the absorption 
spectrum of this film is shown in drawing 4 . As shown in the property 1 of drawing 4 R> 4, a visible region 
hardly showed absorption, but when ultraviolet radiation (Xe lamp, light 300nm or less) was irradiated for 2 
minutes, absorption maximum wavelength became the blue which is 620nm like a property 2. And when the 
ultraviolet radiation exposure was stopped, it changed with the property 3->4->5->6->l of drawing 1 , and 
returned to the original color. Properties 3, 4, 5, and 6 show the property 2 minutes after after an exposure 
halt, and of 4 minutes, 10 minutes, and 60 minutes after, respectively. Although it returns to the original 
color in 60 minutes after an ultraviolet radiation exposure halt at this example, marked stability is shown as 
compared with the conventional macromolecule matrix. 

[0037] In addition, in the case of this example, the relation of the concentration of SUPIRO naphth oxazine 
and the absorbance of a coloring kind to a tetra-ethoxy silane became being the same as that of an example. 
(Example 3) The solution which added the solution of titanium or the tetra-alkoxide of a zirconium and 
beta-diketone like an acetylacetone to A liquid of an example 1, and added the dispersion liquid of a 
SUPIRO pyran further is sprayed on #S1 1 1 1 glass with a thickness of 1 .0mm with a spray method, and at 
100 degrees C, it heats for 15 minutes and a film is produced. Even if it forms a matrix from the solution of 
the tetra-alkoxide of a zirconium like this example, the same photochromic glass thin film as an example 1 
can be formed. 

[0038] (Example 4) The solution which dissolved the tetra-methoxide of titanium in the methanol is added 
to the solution which added the tetra-methoxide of silicon, a methanol, and water, and it mixes. The liquid 
which added the dispersion liquid of a SUPIRO pyran to this liquid is supported with a spin coat method 
(800 revolutions) on a glass front face (1.0mm in thickness, #S1 1 1 1), and at 100 degrees C, it heats for 15 
minutes and a film is produced. 

[0039] Like this example, a matrix may be mixed and two or more alkoxide solutions may be used. In 
addition, although each above-mentioned example explained monolayer, it can also be used as the film more 
than two-layer by repeating the support to the substrate of a solution, and heating film production. 
[0040] 

[Effect of the Invention] According to this invention, it excels in weatherability and the high photochromic 
glass thin film of whenever [ transparency absorption wavelength option ] can be formed easily. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 






0.3- 


o ° 

o 

o 

Q 


< 

o 0.2- 
l 


o 

o 

o 

o 

o 


0.1- 
< 


> 


0 - 





111 I * 

0 l.Oxio 6 2. Ox 10 1 



B*ffl/s 

[Drawing 4] 
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PURPOSE: To easily produce a photochromic glass thin 
film having excellent weather resistance and high 
freedom degree for selection of transmission and 
absorption wavelength, 

CONSTITUTION: First, water containing 15% nitric acid is 
added to a soln. containing tetraethoxysilane, ethanol, 
and butanol, and mixture is stirred at room temp, to 
prepare a liquid (A). Then 6% spiropyran dispersion liquid 
is prepared by using polycarboxylic acid as a dispersant 
and isopropanol as a dispersion liquid to obtain 
dispersion of fine particles of r-butyl-3\3'-dimethyl-6- 
nitro-spiroindolinobenzopyran. This liquid is added to the 
liquid (A) and stirred at room temp, to prepare a liquid 
(B). This liquid (B) is applied on a glass substrate by 
dipping, dried in air at room temp., and heat treated to 
obtain a photochromic glass thin film. Characteristics of 
the obtd. thin film change shown as a curve 2 in the 
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[0 0 0 5] Z\<D7* h^DSXA**-r-5e**fiJ« 

:*X£#]fl!l<T^fc. 
[0 0 0 6] 

20 h^a'y^fMStdi. XfiWThUy^XfT 

[o 0 0 7] se*©*^— y-oif-ommint 
-. mm? nM7<ov9— tz&t. v^-rnt) 

< li^E'T * >\Z «fc -s> T»© b T * \Z «fc -5 
[0 0 0 8] 

5»i©YMj7 7Xi, Miavhu •^^T.+ic^-sn 

40 5f«i7* Hi7D5^^fb^«J, #lHF«»S*fc< t"b 
*fi£^n-S7* hi'DS 7 7»IX'ib5. 
[0 0 0 9] Set:, Si, Ge, Ti, Zr, Al, 
P. Ca, Mg, Na, K, S, F** *>Mft.2tl2>7im 

©7^3*-> F^iiztt.*? ■fryj-vfemiz^m? * 

a 5 v ?it£>®*ft&%\T'ft®.2-£tzi&$:m&JziZ&& 
U, &,tskmfzteM&Mmirz>z.Hz&r)7* h^ns y 

ztzmm<D'r)vtLtz\t.iJy7v>-?Y-v yi7 7,»m^mfS. 

[0010] 

50 [&m] vtmz. &m7*b?n=Ly?{t&%)iimmft 



(3) 



#B8¥7 - 5 6 2 3 



ofe. *«9i#stt. ft*WKt>ifcttWft3e-p»«ttc 

CO 0 1 1] ^^(Ccfc^^* ^□Syi'tf^XlI 
tt. »BB»(;i!3^fiL. **5fcSllfelr>Tt>3Be« 

[0 0 12] 0!Jx.tt\ *tl7* h^PSy^fc^JtL 
TTta-^S: Rl. R2£J:tfR3ttftXft 

i~i o©7;u+;ws-e. R4, R5tt8^<£>a&X) 

«Jtfig|# (>3 9 0nm) T?7C<D^V^e(cM0 , 
[0 0 1 3 ] 

[ffcl] 

R« R» 




[0 0 14] CWJ^CfgeStf^-TSCDtt, fiM*5 
[0 0 15]SP*>, 7* h^DS'yl'ft^ilJglLT 

tl/T©a?!tt**«:**fcO. 7* h^p = y^Yt-g- 
[0 0 16] *&. h*D5y£ffc^W©3Se 

Sit. m&.<D7* h^DS y^-ft 
[0 0 17] *3S!WK:ffl^*^t*»5lll8«t7* h?P5 



10 



20 



30 



40 



Zfcfa^^ h+-tJ-^>^. 7tDfte7>«, ^p* 
5>im.*>jR. 7;u^-^>?5, h^izw^ 

h^ps ypitsmmif ens. 

[0 0 18] **WK*»t*»*UH*«7* h^7D5 
v7<t-£tVo<Dm$:£kTiZ7n-?. (a) til' 
3' , 3' ->7ff-6--hD-xeD-f>h'ij; 
^>ytf7>. (b) 14 1 * -7^)^-3' . 3' -'J 
*yjp-Xtfn-f >KU /7-7hmy>. (c) tt 

l' -^□t;u-6-^hD-7.trn^>>/5 1 T i / | jy 
^>\ZfcT7>. (d) «xep> ! ^>>/tr7>, (e) 
tt2. 2 -T^v>5 i >J5 ; >^D^>. (f) ttl' - 
7"a¥)l-3' , 3' * 6-y-hD- 

xtfp-r >Kuy^>v^^-tr^>. (g) i±7)\,*5 

>. (h) ttl. 1, 1-h'JT. (4-N, N-v**^ 

Tn-m-c&o. *^^ttcne.tr(g^sti-5fcw-ett 

[0 0 19] 
[ft 2] 

Me Me 




NO, 



[0 0 2 0] 

Mb 3] 

Me Me 




(h> 



[0 0 2 1] 
[ft 4] 



C S H T 



(c) 



[0 0 2 2] 
[ft 5] 




50 



[0 0 2 3] 
[ft 6] 



(4) 

5 




• (e) 



CO 0 2 4] 
[it 7] 

Me Me 




Bu 



[0 0 2 5] 
[it 8] 




[0 0 2 6] 
[it 9] 




30 



NMe, 



[0 0 2 7] *&miZ&^X7* h^P5u/^{k-&«JW 
it. Si, Ge, Ti, Zr, Al, P. Ca, Mg, 

Na, k. s. FfrzmmztizTtmoTJuziirzs 

*->K*«aUTH*. 4i7;^y+F(i- flSiSM (O 
R) 4 TSSns. CCt, MttifeJSTC*, ORfiT'-'W 40 
n*-> JUSTUS. WAH S i (OCH 3 ) 4 . S i 
(OC 2 H s ) 4 . T i (OC 2 H s ) 4 , T i (OC 
3 H 7 ) 4 . Z r (OC 2 H s ) 4 , Z r (OC 3 H 
7)4, Z r (OC4 H 9 ) 4 Jswustfsns. 

[0 0 2 8] **EK:*fli*fBfc#1IMFl£LT 

^-t7>L-o3oi. TC))vmm. so 



7-5 6 2 3 

6 

04S, U >Ssx7>x;nSf§ftS!l. WAttiaafi^a 
-M-200. #ux7.^;u«sg. wa««s€#'J 

I75--WR-9 0 1 . 5'5>*y7 , J>^», MAtf 
ffiffl«KBM-50 2. f^>*7yj>m GSAtf 
MSB-l (TBT) . T^S^AAy^J >£f 

*tLT5wt %~1 0 Owt%*WSLK 
[0 0 2 9] 

[USStaj] BIT. #fgW»H2£WcoV>T!ftfE-f 
(»tni) fh7ih*yy7>16g. 3.9 

/— M60I. 79S—)V2 4ml^e.^^)^iB[lC 1 5% 
ffi&O. 2ml£^tf*l 6. 0 gtftlASilTl 03^ 

[0 0 3 0] K\Z. #ifc5!lfC*'J;tj;Utf>gg. 

■fyya/v-Mffl^Ti' -^;u-3' , 3' - 
> ! ^3 1 ji'-6-zhD-xt:n-i'>Kuy^>7t:7> 

jSaa&T£#&£*fc6%xene7>#lft?£3 2ml£ 

[0 0 3 1] ^OB^fSl. 0mm<D# S 1 1 1 1 ft 

We.nfc^<DJP$fi3 0 0nmTS.-5. 
[0 0 3 2] ^©^W©i0lX^i7 h;KD^ffc£0 1 IZtk 
"T. 01©4#ttlfC*-r t tof^ 5 0 OnmSUilzmzt 
A,<i:KiR£7r;$ft^7!><. (Xe7>7", 3 0 0nm 

STFcDft) *2ftf%wM-TZ>£.<&ik2<D£. : i\zmt\^. 

m%i&iz&iti,ft. z<Dm&ft7xzmm-e2 4mm%t 
misT*>&ytm<D&it\±mtt)Z>fttzfr-Dtzo u^u&a* 

siVimSM ( 3 9 0 nrnUU:) xm 1 (Dftii. 3 — 4 - 
5—1 <h7cOTfiCMofc<, 

[0 0 3 3] ^h7Xh*->v-7>K*t-T3Xt; 
ntf7><£>igg<h5g&«<Z>5 5 0nm-e©©7fcg<h<7)^« 
Sr^lCST, COHcfcO. xh7Xh^->->7>(wM 
LT7~ 1 2 %©7.tfDtf^>JgS (SS%) T?#feoJ 

[0 0 3 4] £<=>tc. ^^WT^feLfc7;t!ntf7 
«fBfT«e-r**Tr©»3tt«A©l«HIB*fl:* 
0 3KtST. dCD^ctO. fh7Xh + ->->7>A^ff 

j*sn*»ii+T<DRfia©¥«HrMtt2. 3x10 s 

sT'&9, *tt4>*/W*;i!f5;*4n?©Xltttt3~l 5 

settle. *ea***L<ftx6flssnT^*ct««to*» 

[0 0 3 5] (£ffi0|2) &Km<0AttCBl (b) 

tc^-ri* , 3* -5>*3\^-.*t:o-f 



7 

[0 0 3 6] £©Ktt*M£fiH*rT?#fiK*fiU *<D 
ffi*©iK&fi«6 2 0nmT\ oI^7tS3|tT7CCOfe^^{L 

Stella*. l&Wi (Xe7>/. 3 0 0 nmtHT<£>7t) * 
2 ftffljRlirrS t, tttt 2 ©«fc -5 tC®*©<Ri£ft# 6 2 
Onmrofffetc^fiLAc. fH. *^J6BH*t*ih«&*t 
Hl©»tt3 — 4 — 5 — 6 — 1 t*{bLT5E©eK:B?o 
fc. WS3. 4, 5. 6tt-en-fnHM*#jt«2 2«. 
4««. 10m 6 0M©#tt^t. *Hlig«SJ-C 
tt**HfcBl*f ffclk« 6 0?j'T 1 7C<©fifCgl5#> {£*®A 

[0037] *mttmom^. f t-5x h^->-> 

■RJfc*£©H«tt*lfi«i|B|«Kfc-5fc. 
( jdtM 3 ) ftttfll 1 <£> A «fc 3=- 9 y £ fcii s? )V a - •> 

£SD*./ti§i££ff£ 1. 0mm©#S 1 1 1 ltfvXKX 
[0 0 3 8] (*5£0iJ4) ->'j3>©fh7/ h*-> 

[01] 

l-5 t —-, . 




(5) **§3¥ 7- 5 6 2 3 

8 

«ffi (JP£ 1 . Omm, # S 1 1 1 1 ) \Z7> tf>3- hffi 
(8 0 OlsME) C«fcoTfli*U 1 0 0 tT' 1 5 »WWn 

[0 0 3 9 ] *$kmm<D±?\Z. "7 h'J 

10 

[0 0 4 0] 

KUi&ftg*?<7) S fr> 7 * h 9 P 5 >y ;7 ii 7 X $ 

[0ffitf>f9WftiS91] 

[0 1 ] *^BJW— fm$\\Z.-0^-Z<DW9L7.'*.V h)V<D 
20 -5. 

[0 3] 01 JC^mSS0iJ(CC)V>T©BtR)f (C43lt^©7t 

«©gffc£^Tl#te0-ei&3. 

1, 2, 3, 4, 5, 6— ©JRX^MU 



[0 2] 
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